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'DWD $FFXUDF\ DQG WKH 1HZ0DSSLQJ $FFXUDF\ 6WDQGDUG´ :H FRQVLGHU WR SUHVHQW IHZ LPSRUWDQW FRQVLGHUDWLRQV DERXW WKH
UHVXOWDQWSRVLWLRQDODFFXUDF\IRUWKHRUWKRSKRWRVREWDLQHGZLWKXQPDQQHGDHULDOYHKLFOHV8$9VXVLQJWKHQHZVWDQGDUGRIWKH
$PHULFDQ 6RFLHW\ RI 3KRWRJUDPPHWU\ DQG 5HPRWH 6HQVLQJ $6356 ZKLFK LV WKHPDMRU VWDQGDUGV ERG\ IRU WKLV SURIHVVLRQ
3RVLWLRQDODFFXUDF\PHDQV WKHDFFXUDF\RI WKHSRVLWLRQRI IHDWXUHV LQFOXGLQJKRUL]RQWDODQGYHUWLFDOSRVLWLRQVZLWK UHVSHFW WR
KRUL]RQWDO DQG YHUWLFDO GDWXPV DQG DV D FRQFOXVLRQ SRVLWLRQDO DFFXUDF\ IRU WKH RUWKRSKRWRV REWDLQHG ZLWK XQPDQQHG DHULDO
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PRVW VWDQGDUG PHDVXUHV IRU UHODWLQJ *6' DQG PDS VFDOH WR WKH ILQDO PDSSLQJ DFFXUDF\ ZHUH LQKHULWHG IURP
SKRWRJUDPPHWULF SUDFWLFHV XVLQJ VFDQQHG ILOP 1HZ PDSSLQJ SURFHVVHV DQG PHWKRGRORJLHV KDYH EHFRPH PXFK
PRUH VRSKLVWLFDWHG ZLWK DGYDQFHV LQ WHFKQRORJ\ DQG DGYDQFHV LQ RXU NQRZOHGJH RI PDSSLQJ SURFHVVHV DQG






















8$9 3KRWRJUDPPHWU\ GHVFULEHV SKRWRJUDPPHWULF PHDVXUHPHQW SODWIRUPV ZKLFK RSHUDWH DV HLWKHU UHPRWHO\
FRQWUROOHGVHPLDXWRQRPRXVO\RUDXWRQRPRXVO\DOOZLWKRXWDSLORWVLWWLQJLQWKHSODWIRUPDQGWKHSKRWRJUDPPHWULF
SURFHVVLQJ RI8$9 LPDJHV 7KH EURDG GHILQLWLRQ FRYHUV EDOORRQV NLWHV JOLGHUV DLUVKLSV URWDU\ DQG IL[HGZLQJ
8$9VZLWK WKH FDSDELOLW\ IRU SKRWRJUDPPHWULF GDWD DFTXLVLWLRQ LQPDQXDO VHPLDXWRPDWHG DQG DXWRPDWHG IOLJKW
PRGH+HQUL(LVHQEHLVV
8$9 WHFKQRORJ\ KDV EHHQ XWLOL]HG LQ URDG PDLQWHQDQFH WRZQ SODQQLQJ PRQLWRULQJ QDWXUDO KD]DUG ZDUQLQJ
HQYLURQPHQWDOVWXGLHVGRFXPHQWDWLRQRIFXOWXUDOKHULWDJHDQGVXUYHLOODQFHHWF3UHYLRXVVWXGLHVRQ8$9KDYHEHHQ
H[SORUHGE\QXPHURXVUHVHDUFKHUVHVSHFLDOO\RQVHQVLWLYLW\RI8$9WRORFDWHSRLQWRIPHDVXUHPHQWRQWKHJURXQG


























D[LV LV SDUDOOHO WR WKH DFTXLVLWLRQ D[LVZLWK WKH QRUPDO WR WKH EDVHOLQH DQG WKH<D[LV FRPSOHWHV WKH ULJKWKDQG
FRRUGLQDWHV\VWHP7KHFHQWUHRIRULJLQLVGHILQHGE\WKHSURMHFWLRQFHQWHURIWKHFDPHUD
*166 PHDVXUHPHQWV RQ WKH 8$9 XVH WKH :*6¶ :RUOG *HRGHWLF 6\VWHP  ZKLFK LV D JHRFHQWULF
FRRUGLQDWH V\VWHP7KH FHQWUH RI JUDYLW\ UHVXOWV IURP WKH JOREDO HTXLSRWHQWLDOPRGHO RI WKH(DUWK7KH;D[LV LV
GHILQHGWKURXJKWKHLQWHUVHFWLRQSRLQWRI]HURPHULGLDQDQGWKHHTXDWRUWKH=D[LVLVHTXDOWRWKHURWDWLRQD[LVRIWKH
(DUWKZKLOHPRYHPHQWVRIWKHSROHDUHWDNHQLQWRDFFRXQWWKH<D[LVFRPSOHWHVDULJKWKDQGHGFRRUGLQDWHV\VWHP
1HZ SUDFWLWLRQHUV RI 8$9V EDVHG UHPRWH VHQVLQJ DQG PDSSLQJ QHHG WR XQGHUVWDQG WKH IXQGDPHQWDOV RI
SKRWRJUDPPHWU\UHPRWHVHQVLQJDQGPDSSLQJ7\SLFDOSURGXFWVOLNHRUWKRSKRWRVGLJLWDOHOHYDWLRQPRGHOV'(0
FRQWRXUV FURVVVHFWLRQV DQG ' PRGHOV GHSHQG RQ WKLV XQGHUVWDQGLQJ 8QDZDUHQHVV RU LJQRUDQFH RI WKHVH
IXQGDPHQWDOV LV FHUWDLQ WR FDXVH FRQVLGHUDEOH SDLQ ILQDQFLDO ORVV DQG FRPSURPLVHV WR SXEOLF VDIHW\ 7KLV SDSHU
LQWURGXFHVWKHIXQGDPHQWDOVRISRVLWLRQDODFFXUDF\WRKHOSQHZSUDFWLWLRQHUVSURYLGHWKHVHVHUYLFHVFRQVLVWHQWZLWK
SURIHVVLRQDO DFFXUDF\ VWDQGDUGV )RU H[DPSOH PDQ\ QHZ SUDFWLWLRQHUV RI 8$9V GLG QRW NQRZ ZKDW ³JURXQG








PXVW EH SURFHVVHG XVLQJ SKRWRJUDPPHWULF VRIWZDUH ZKLFK LQYROYHG LQWHULRU RULHQWDWLRQ H[WHULRU RULHQWDWLRQ DQG
DHULDOWULDQJXODWLRQ,QWHULRURULHQWDWLRQQHHGVLQSXWIURPFDPHUDGDWDEDVHDQGH[WHULRURULHQWDWLRQLQYROYHVFRQWURO
SRLQWV DQG WLHSRLQWVPHDVXUHPHQW7KHJURXQG FRQWURO SRLQWV DQG FKHFNSRLQWVPXVW EH HVWDEOLVKHG HYHQO\ DW WKH
VHOHFWHGVWXG\DUHDXVLQJ5HDO7LPH.LQHPDWLF*OREDO1DYLJDWLRQ6DWHOOLWH6\VWHP57.*166






3KRWRJUDPPHWU\ DQG 5HPRWH 6HQVLQJ $6356 ZKLFK LV WKH PDMRU ³VWDQGDUGV ERG\´ IRU WKLV SURIHVVLRQ 7KHLU
6WDQGDUGVIRU*HRVSDWLDO'DWDUHIOHFWWKHUHDOLWLHVRIQHZVHQVRUVDQGGLJLWDOGDWD7KH\DUH³VFDOHDQGWHFKQRORJ\
DJQRVWLF´7KDW LV WKHVWDQGDUGVDSSO\WRGDWDSURGXFHGDWDQ\VFDOHXVLQJDQ\NLQGRIVHQVRU WRGD\RU WRPRUURZ
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TXDOLW\ JURXQG FRQWURO DQG VROLG SURGXFWLRQ SURFHGXUHV DOO GLIILFXOW WR DFKLHYH FRQVLVWHQWO\ WKH EHVW SRVVLEOH
DFFXUDF\IRURUWKRSKRWRPDSVZRXOGKDYHDURRWPHDQVTXDUHHUURU506( WR3L[HOV*6'*URXQGVDPSOH
GLVWDQFH*6'LVWKHOLQHDUGLPHQVLRQRIDVDPSOHSL[HO¶VIRRWSULQWRQWKHJURXQG:LWKLQWKLVSDSHU*6'LVXVHG
ZKHQUHIHUULQJ WR WKHFROOHFWLRQ*6'RI WKH UDZ LPDJHDVVXPLQJQHDUYHUWLFDO LPDJHU\7KHDFWXDO*6'RIHDFK
SL[HOLVQRWXQLIRUPWKURXJKRXWWKHUDZLPDJHDQGYDULHVVLJQLILFDQWO\ZLWKWHUUDLQKHLJKWDQGRWKHUIDFWRUV:LWKLQ
WKLVSDSHU*6'LVDVVXPHGWREHWKHYDOXHFRPSXWHGXVLQJWKHFDOLEUDWHGFDPHUDIRFDO OHQJWKDQGFDPHUDKHLJKW





 WKH FRUUHVSRQGLQJ3L['FDPHUD FDOLEUDWLRQ¶VSDUDPHWHUV DUH UHFRUGHG LQ WKH ILOH FDPHUD FDOLEUDWLRQ
7KLVLQIRUPDWLRQKRZHYHULVRQO\LPSRUWDQWLQFDVHWKDWWKHGHFLVLRQLVQRWWRSHUIRUPDVHOIFDOLEUDWLRQ
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5RRWPHDQVTXDUH HUURU 506( UHSUHVHQW WKH VTXDUH URRW RI WKH DYHUDJH RI WKH VHW RI VTXDUHG GLIIHUHQFHV
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,QWKH7DEOHDEVROXWHDFFXUDF\LVDPHDVXUHWKDWDFFRXQWVIRUDOOV\VWHPDWLFDQGUDQGRPHUURUVLQDGDWDVHWDQG
LQ 7DEOH  LV SUHVHQWHG GLJLWDO RUWKRLPDJHU\ DFFXUDF\ H[DPSOHV IRU FXUUHQW ODUJH DQG PHGLXP IRUPDW PHWULF
FDPHUDV









































WKDW DXWRPDWH WKH GDWD SURFHVVLQJ VKRUWLQJ WKH SURFHVVLQJ WLPH DQG UHGXFLQJ WKH RYHUDOO SURFHVVLQJ HIIRUW
&RPSOHPHQWLQJ LPDJH GDWD D /L'$5 V\VWHP FDQ EH LQWHJUDWHG LQWR WKH8$9SODWIRUP LQ RUGHU WR LPSURYH WKH
TXDOLW\RIWKHH[WUDFWHGHOHYDWLRQPRGHO+HQUL(LVHQEHLVV
7KHH[WUDFWLRQRIWKHWHUUDLQRUWKRLPDJHVDQGWH[WXUHG'PRGHOVIURP8$9LPDJHVRURWKHUVHQVRUGDWDFDQEH
DSSOLHG WRDOONLQGVRIKD]DUGVFDWDVWURSKLFRUHQYLURQPHQWDOGLVDVWHUV LQDQ\FRXQWU\ LQRUGHU WR LQVWUXFWDQG WR
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FRRUGLQDWHXUJHQWUHVSRQVHPHDVXUHVVXFKDVEXLOGLQJFROODSVHDLUFUDIWDFFLGHQWVVHDUFKDQGUHVFXHRSHUDWLRQVILUH
FRPEDW FURS GDPDJHV ODQGVOLGHV DQG YROFDQR RXWEXUVW )XUWKHU DSSOLFDWLRQV LQFOXGH ' GRFXPHQWDWLRQ RI WKH
HQYLURQPHQWFXOWXUDOKHULWDJHVLWHVVXUYH\LQJRISRZHUOLQHVSLSHOLQHLQVSHFWLRQGDPPRQLWRULQJDQGUHFRUGLQJRI
FDGDVWUDO GDWD 7KHPDLQ DGYDQWDJH LV WR SURYLGH GHWDLOHG DUHD LQIRUPDWLRQ DQG DUHD SURILOHV IRU IXUWKHU GHWDLOHG
PLVVLRQSODQQLQJDQG WRIDFLOLWDWHTXLFNUHVSRQVH WLPHV7\SLFDOFXVWRPHUVRIVXFK LQFOXGHQRWRQO\FLYLO VHFXULW\
VHUYLFHVEXWDOVRPDSSLQJDJHQFLHVUHDOHVWDWHFRPSDQLHVDQGHQYLURQPHQWDORUJDQL]DWLRQV
,Q FRQFOXVLRQ WKH HPHUJLQJ WHFKQRORJ\ WKDW DSSHDUV WR PHHW WKH FKDOOHQJLQJ DQG VRPHWLPHV FRQIOLFWLQJ
UHTXLUHPHQWVRIGLUHFWJHRUHIHUHQFLQJDFFXUDF\VL]HZHLJKWSRZHUFRQVXPSWLRQDQGFRVWLVDQHZJHQHUDWLRQRI
*166DLGHG,16SURGXFWVXVLQJPLFURHOHFWURPHFKDQLFDOV\VWHPDFFHOHURPHWHUVDQGJ\URV
53$68$93KRWRJUDPPHWU\ LV HPHUJLQJ DV DQ DOWHUQDWLYHPHWKRG RI DFTXLULQJ SKRWRJUDPPHWU\ GDWD WR WKH




$LUERUQHKLJK UHVROXWLRQREOLTXH LPDJHU\ V\VWHPVDQG53$68$9V DUHYHU\SURPLVLQJ WHFKQRORJLHV WKDWZLOO
NHHS RQ LQIOXHQFLQJ WKH GHYHORSPHQW RI JHRPDWLFV LQ WKH IXWXUH \HDUV FORVLQJ WKH JDS EHWZHHQ WHUUHVWULDO DQG









7KH DXWKRUV WKDQNV WR WKH 8QLYHUVLW\ RI $JURQRPLF 6FLHQFHV DQG 9HWHULQDU\ 0HGLFLQH IURP %XFKDUHVW WKDW
RIIHUHG WKHP WKHSRVVLELOLW\ WRSUHVHQW WKHVH VWDQGDUGLVHG WKHRUHWLFDOO\DQGSUDFWLFDOFRQVLGHUDWLRQV VKRZQDERYH
DERXW WKHUHVXOWDQWSRVLWLRQDODFFXUDF\IRU WKHRUWKRSKRWRVREWDLQHGZLWK8$9VXVHIXO IRUSUDFWLWLRQHUVRI8$9V
DQGIRURXUVWXGHQWVZKLFKVWXG\QHZWHFKQRORJLHVLQJHRGHV\SKRWRJUDPPHWU\UHPRWHVHQVLQJDQGPDSSLQJ
5HIHUHQFHV
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